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JDF-3 DNA polymerase genomic sequence (SEQ ID NO: 4) 

AATTCCACTGCCGTGTTTAACCTTTCCACCGTTGAACTTGAGGGTGATTT 
TCTGAGCCTCCTCAATCACTTAATCGAGACCGCGGATTACCTTGAACTGG 

TACACGTTCAACGATTCGGTTCTTGTAATGGTCGATACTGGGCCGTGCTG * 

GATTTTCTAAACGTCTCAAGAACGGCTTTCATCAACGGAAACTGCCACGT 5' untranslated sequence 

CTCCGCCGTCGTGAGGGTTAAACCTGAAGTTCAAGACTTTGCAACGGAAT 

GGCGAGAGAACGGCGACTACCCCAGTGGAAGAGCTTTTGAAAGCCAAAGC 

CGAGCTTCAGCGAATGTGCGGTGCCCTTGTTCAAGAGTTGTGAGCCCTTG 

ATTGTTGTTTTCTCCTCTTTTCTGATAACATCGATGGCGAAGTTTATTAG 

TTCTCAGTTCGATAATCAGGCAGGTGTTGGTC 

ATGATCCTTGACGTTGAT 
TACATCACCGAGAATGGAAAGCCCGTCATCAGGGTCTTCAAGAAGGAGAA 
CGGCGAGTTCAGGATTGAATACGACCGCGAGTTCGAGCCCTACTTCTACG 
CGCTCCTCAGGGACGACTCTGCCATCGAAGAAATCAAAAAGATAACCGCG 
GAGAGGCACGGCAGGGTCGTTAAGGTTAAGCGCGCGGAGAAGGTGAAGAA 
AAAGTTCCTCGGCAGGTCTGTGGAGGTCTGGGTCCTCTACTTCACGCACC 
CGCAGGACGTTCCGGCAATCCGCGACAAAATAAGGAAGCACCCCGCGGTC 
ATCGACATCTACGAGTACGACATACCCTTCGCCAAGCGCTACCTCATAGA 
CAAGGGCCTAATCCCGATGGAAGGTGAGGAAGAGCTTAAACTCATGTCCT 
TCGACATCGAGACGCTCTACCACGAGGGAGAAGAGTTTGGAACCGGGCCG 
ATTCTGATGATAAGCTACGCCGATGAAAGCGAGGCGCGCGTGATAACCTG 
GAAGAAGATCGACCTTCCTTACGTTGAGGTTGTCTCCACCGAGAAGGAGA 
TGATTAAGCGCTTCTTGAGGGTCGTTAAGGAGAAGGACCCGGACGTGCTG 
ATAACATACAACGGCGACAACTTCGACTTCGCCTACCTGAAAAAGCGCTG 
TGAGAAGCTTGGCGTGAGCTTTACCCTCGGGAGGGACGGGAGCGAGCCGA Extein 1 
AGATACAGCGCATGGGGGACAGGTTTGCGGTCGAGGTGAAGGGCAGGGTA 
CACTTCGACCTTTATCCAGTCATAAGGCGCACCATAAACCTCCCGACCTA 
CACCCTTGAGGCTGTATACGAGGCGGTTTTCGGCAAGCCCAAGGAGAAGG 
TCTACGCCGAGGAGATAGCCACCGCCTGGGAGACCGGCGAGGGGCTTGAG 
AGGGTCGCGCGCTACTCGATGGAGGACGCGAGGGTTACCTACGAGCTTGG 
CAGGGAGTTCTTCCCGATGGAGGCCCAGCTTTCCAGGCTCATCGGCCAAG 
GCCTCTGGGACGTTTCCCGCTCCAGCACCGGCAACCTCGTCGAGTGGTTC 
CTCCTAAGGAAGGCCTACGAGAGGAACGAACTCGCTCCCAACAAGCCCGA 
CGAGAGGGAGCTGGCGAGGAGAAGGGGGGGCTACGCCGGTGGCTACGTCA 
AGGAGCCGGAGCGGGGACTGTGGGACAATATCGTGTATCTAGACTTTCGT 
AGTCTCTACCCTTCAATCATAATCACCCACAACGTCTCGCCAGATACGCT 
CAACCGCGAGGGGTGTAGGAGCTACGACGTTGCCCCCGAGGTCGGTCACA 
AGTTCTGCAAGGACTTCCCCGGCTTCATTCCGAGCCTGCTCGGAAACCTG 
CTGGAGGAAAGGCAGAAGATAAAGAGGAAGATGAAGGCAACTCTCGACCC 
GCTGGAGAAGAATCTCCTCGATTACAGGCAACGCGCCATCAAGATTCTCG 
CCAAC 

AGCCTTCTTCCCGGGGAGTGGGTTGCGGTCATTGAAGGGGGGAAA 
CTCAGGCCCGTCCGCATCGGCGAGCTGGTTGATGGACTGATGGAAGCCAG 
CGGGGAGAGGGTGAAAAGAGACGGCGACACCGAGGTCCTTGAAGTCGAGG 
GGCTTTACGCCTCTCCTTCGACAGGGAGTCCAAGAAAGCCCGCACAATGC 
CGGTGAAAGCCGTGATAAGGCACCGCTATGCCGGGGAAGTTTACAGAATA 
GCTCTCAACTCCGGAAGGAGGATTAAGCGTGACGCGCGGCCACAGCCTCT Intein 1 
TCGCGTACCGGGACGCGAGCTTGTGGAGGTGACGGGGGAGGAGGAGGTTC 
AAGCCCGGCGACCTCCTGGCGGTGCCAAGCGGATAACCCTCCCGGAGAGG 



SUBSTITUTE FIGURE 




AGGGAGAGGCTCAACATCGTTGAACTGCTCCTCGAACTGCCCGAGGAGGA 

AACGGCCGACATGTCATCGACATTCCGGCAAGGGTAGAAAGAACTTCTTC 

AGGGGAATGCTCAGAACCCTCCGCTGGATTTTCGGGGAGGAGAAGACCGG Intein 1 

AGGGCGGCCAGGCGCTACCTGGAGCACCTTGCGTGGGCTCGGCTACGTGA 

AGCTGAGGAAAATCGGCTACGGGGTGGTTGATAGGGAGGGACTGGGAAAG 

GTACCGCGCTTCTACGAGAGGCTCGTGGAGGTAATCCGCTACAACGGCAA 

CAGGGGGGAGTTCATCGCCGATTTCAACGCGCTCCGCCCCGTCCTCCGCC 

TGATGATGCCCGAGAAGGAGCTTGAAGAGTGGCTCGTTGGGACGAGGAAC 

GGGTTCAGGATAAGGCCGTTCATAGAGGTTGATTGGAAGTTCGCAAAGCT 

CCTCGGCTACTACGTGAGCGAGGGGAGCGCCGGGAAGTGGAAAAACCGGA 

CCGGGGGCTGGAGCTACTCI3GTGAGGCTTTACAACGAGGACGGGAGCGTT 

CTCGACGACATGGAGAGACTCGCGAGGAGTTCTTTGGGGGCGTGAGCGCG 

GGGGGAACTACGTCGAGATTTCAAAGAAGATGGCCTACATAATCTTCGAG 

GGGCTCTGCGGTTCACCGGCCGAGAACAAGAGGGTTCCGTGGCTTATCTT 

CACGTCCCCTGAGGAGGTCCGCTGGGCCTTCCTTGAGGGGTACTTCATCG 

GCGACGGCGACGTTCACCCGAGCAAGATGGTTCGGCTCTCCACCAAGAGC 

GAGCTTCTGGCTAACGGCCTCGTCCTGCTCCTGAACTCGCTGGGCGTCTC 

AGCGATAAACGTCCGCCACGACAGCGGGGTTTACAGGGTCTACGTGAACG 

AGGAACTGCCCTTTACAGAGTACCGGAAGCGGAAGAACGCCTCACTTACT 

CCCACGTCATACCGAGGGAAGTGCTGGAGGAGACTTCGGCCGGGCCTTCC 

AGAAGAACATGAGTCACGGGAAATTCAGGGAGCTGGTGGAAAGCGGGGAG 

CTCGACGCGGAAAGGGCCGGTAGGATAGGCTGGCTCCTCGACGGGGATAT 

AGTCCTCGACAGGGTCTCGGAAGTCAGGAAGGAAAGCTACGAGGGGTACG 

TCTACGACCTGAGCGTTGAGGAGGACGAGAACTTCTGGCGGGCTTTGGGT 

TCCTCTACGCGCACAACNN 



CAAGATGGTACTGCAGGGAGTGCGCCGAGAGCGTTACGGCATGGGGAAGG 

GAGTACATCGAAATGGTCATCAGAGAGCTTGAGGAAAAGTTCGGTTTTAA 

AGTCCTCTATGCAGACACAGACGGTCTCCATGCCACCATTCCTGGAGCGG 

ACGCTGAAACAGTCAAGAAAAAGGCAATGGAGTTCTTAAACTATATCAAT 

CCCAAACTGCCCGGCCTTCTCGAACTCGAATACGAGGGCTTCTACGTCAG 

GGGCTTCTTCGTCACGAAGAAAAAGTACGCGGTCATCGACGAGGAGGGCA 

AGATAACCACGCGCGGGCTTGAGATAGTCAGGCGCGACTGGAGCGAGATA 

GCGAAGGAGACGCAGGCGAGGGTTTTGGAGGCGATACTCAGGCACGGTGA Extein 2 

CGTTGAAGAGGCCGTCAGAATTGTCAGGGAAGTCACCGAAAAGCTGAGCA 

AGTACGAGGTTCCGCCGGAGAAGCTGGTTATCCACGAGCAGATAACGCGC 

GAGCTCAAGGACTACAAGGCCACCGGCCCGCACGTAGCCATAGCGAAGCG 

TTTGGCCGCCAGAGGTGTTAAAATCCGGCCCGGAACTGTGATAAGCTACA 

TCGTTCTGAAGGGCTCCGGAAGGATAGGCGACAGGGCGATTCCCTTCGAC 

GAGTTCGACCCGACGAAGCACAAGTACGATGCGGACTACTACATCGAGAA 

CCAGGTTCTGCCGGCAGTTGAGAGAATCCTCAGGGCCTTCGGCTACCGCA 

AGGAAGACCTGCGCTACCAGAAGACGAGGCAGGTCGGGCTTGGCGCGTGG 

CTGAAGCCGAAGGGGAAGAAGAAGTGA 



AGCATTAAATGCTTCCGACATTGCCTTATTTATGAAACTCCTGTTGTGCC 
TGAGTTTGTGCCAGAAAACAGCCTGTTCTGACGGCGCTTTTTCTTGCCAG 
GTCTCTTGAGTTTCGCAAGGGTCTTCTCGACCAGCTCAATGGTCTTGTCG 
TCATTGTTTNNNNNNttttlNNNN^ 

GGTAATAGACAGGGATTCCTTCCTCAAGGACTTCCCGGGAGGCATTGGAG 
TTTTTTGGTGGGGCTTTCACAGGATTTGCTCATCTTGTGGATTTCTCGTT 
CGATTGAATCTGTCCACTTGAGGGTGTAGGTCGAGACGGTGGAGCGCGTA 



AGCTACTACGGCTACTACGGCTATGCCAGGG 



GGAATTATCTGGTTTCTTTTCCC 
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TTCCGGGAGCGGGTCTTGAGGCTCCATTTTTCAGTCCTCCTCCGGCGAAG 3' Untranslated sequence 
AAGTGGAACTCAAGCCGGGTGTTAGCTTATGTTATGTTCCCAACTCCTCC 
AGCACCTCCAGGATCCCCTCAATCCCGGAACCTCGAAGCCCCTCTCGTGG 
ATCTTTCTAACTTCCTCTGCCTCCGGGTTTATCCAGACCGCCCACATGCC 
GGCTCTCAGCGCACCCTCGAAATCCTCCGCGTAGGTGTCGCCGATGTGGA 
TTGCCTCGTCCGGCTCGACCCCGAAGCATCGAGCGGTTTTCTGAACATCT 
CGGGCATCGGCTTATACGCCAGAACCTCGTCGGCGAAGAAGGTTCCCTCA 
ATGTAGTCCATCAGGCCGAACCTCTCGAGGGGGGGCCCGGTACCCAATTC 
GCCCTATAGTGAGTCGATTACAATTCACTGGCCGTCGTTTTACAACGTCG 
TGACTGGGAAAACCCTGGCGTTACCCAACTTAAGTCGCTTTGCAGCACAT 
CCCCC 
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Preliminary Qualification of Mutants 




WTXOJDF3 




WTXOJDF3 
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Sequencing with Purified Mutants 




Figure 6 
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Sequencing with Dye-labeled Dideoxynucleotides 




Figure 7 
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Sequencing with the P410L, A485T Double Mutant 
and cc- 33 P Dideoxynucleotides 




Figure 8 
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3 3 P - TAACGTTGGGGGGGGGCA-> 
TGCAACCCCCCCCCGTAT 



JDF-3 TS 4 4+2 4+3 2 3 5 
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4 x LVXNAX 

10 1 - 

13 1 BlSi! 

16 1 - 

18 1 - -- 

19 1 --- - - 

28 1 - -raw 

34 i 

41 1 

33 i 

48 i _ J YjJjSXPXLF 

55 1 --VgGTXP 

64 1 XXXF^~ 

Jdf3 301 TGEGLERVARYSMEDARVTYELGREFFPMEAOLSRLIGOGRBm 
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DTLNREGCRSYDVAPEVGHKFCKDFPGFIPSLLGNLLEERQKIKRKMKATLDPLEKNLLD 
DTLgREGCRSYDVAPEVGHKFCKDFPGFIPSLLGNLLEERQKIKRKMKATLDPLEKNLLD 
DTLNREGCRSYDVAPEVGHKFCKDFPGFI PSLLGNLLEERQKI KRKMKATLDPLEKNLLD 
DTLNREGCRSYDVAPEVGHKFCKDFPGFIPSLLGNLLEERQKIK^KMKATLDPLEKNLLD 
DTLNREGCRSYDVAPEVGHKFCKDFPGFI PSLLGNLLEERQKI KRKMKATLDPLEKNLLD 
DTLNREGCRS YDVAPEVGHKFCKDFPGFI PSLLGNLLEERQKI KKKMKATLDPLEKNLLD 
DTLNREGCRSYDVAPEVGHKFCKDFPGFI PSLLGNLLEERQKI KRKMKATLDPLEKNLLD 
DTLNREGCRSY^APEVGHKFCKDFPGF I PSLLGNLLEERQKI KRKMKATLDPLEKNLLD 
DTLNREGCRSY^APEVGHKFCKDFPGFIPSLLGNLLEfSRQKIKIlKMKATLDPLEKNLLD 
DTLNREGCRSYDVAPEVGHKFCKDFPGFI PSLLGNLLEERQKI KRKMKATLDPLEKNLLD 
DTLNREGCRSYDVAPEVGHKFCKDFPGFIPSLLGNgLEERQKIKRKMKATLDPLEKNLLD 
DTLNREGCRS YDVAPEjjGHKPCKDFPGFI PSLLGNLLEERQKI KRKMKATLDPLEKN 
DTLNREGCRSYDVAPEVGHKFCKDFPGFI PSLLGNLLEERQKI KRKMKATLDPLEKNLLD 
DTLNREGCRSYDVAPEVGHKFCKDFPGFI PSLLGNLLEERQKI KRKMKATLDPLEKNLLD 
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yrqraikTlSSsyygyR^ 

YRQRAI K I LANS YYG YYG YARARWYCRECAE S VTAWGRE Y I EMV I RE LE E KFG FKVL YAD 
YRQRAIKILANSYYGYYGYARARWYCRECAESVTAWGREYIEMVIRELEEKFGFKVLYAD 
YRQRAIKILANSYYGYYGYARARWYCRECAESVTAWGREYIEMVIRELEEKFGFKVLYAD 
YRQRAIKILAN^YYGYYGYARARWYCRECAESVTAWGREYIEMV 

YRQRAIKILANSYYGYYGYARARWYCRECAESVTAWGREYIEMVIRELEEKFGFKVLYAD 
YRQRAIKILANSYYGYYGYARARWYCRECAESVTAWGREYIEMVIRELEEKFGFKVLYAD 
YRQRAIKILANSYYGYYGYARARWYCRECAESVTAWGREYIEMVIRELEEKFGFKVLYAD 
YRQRAIKILANSYYGYYGYARARWCRECAESWAWGREYIEPWIRELEEKFGFKVLYAD 
YRQRAIKILANSYYGYYGYARARWYCRECAESVTAWGREYIEIWIRELEEKFGFKVLYAD 
YRQRAIKI LANS YYGYYGYARAROTCRECAES VTAWGRE Y I EMVIRELEEKFGFKVLYAD 
YRQRAIKILANSYYGYYGYARARWYCRECAESVTAWGREYIEMVIRELEEKFGFKVLYAD 
YRQRAIKILANSYYGjgYGYARARWYCRECAESVTAWGREYIEMVIRELEEKFGFKVLYAD 
YRQRAIKILANSYYGYYGYARARVreCREaASSVTAW 



TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFWRGFFVTKKKYAVIDEE 
TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFYVRGFFVTKKKY 
TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFWR 
TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLE 

TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFYVRGFFVTKK^ 

TDGLHATIPGADAETVKKKAMEFLNYII^KLPGLLELEYEGFYWGFFVTKKKgAVIDEE 

TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFYVRGFFVTKKKYAVIDEE 

TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFYVRGFFVTKKKYAVIDEE 

TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFYVRGFFVTKKKYAVIDEE 

TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLEgEYEGFYWGFFVTKKKYAVIDEE 

TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFYVRGFFVTKKKYAVIDEE 

TDGLHATIPGADAETV'KKKA^lEFLNYINPKLPGLL 

TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFYVRGFFVTKKKYAVIDEE 
TDGLHATIPGADAETVKKKAMEFLNYINPKLPGLLELEYEGFYVRGFFVTKKKYAVIDEE 



GKITTRGLEIVRRDWSEIAKETQARVLEA^LRHGDVEEAVRIVREVTEKLSKYEVPPEKL 
GKITTRGLEIVRRDWSEIAKETQARVLEAILRHGDVEEAVRIVREVTEKLSKYEVPPEgL 
GKITTRGLEIVRRDWSEIAKETQARVLEAILRHGDVEEAVRIVRgVTEKLSKYEVPPEKL 
GKITTRGLEIVRRDWSEIAKETQARVLEAILRHGDVEEAVRIVREVTEKLSKYEVPPEKL 

gkittrgleivrrdwseiaketqarvleailrhjgdveeavrivrevteklskyevppekl 

gkittrgleivrrdwsglaketqarvleailrhgdveealrivrevteklskyevppekl 

gklgtrgleivrrdwseiaketqarvleailrhgdveeavrivrevteklskyevppekl 

gkittrgleivrrdwseiaketqarvleailrhgdveeavrivrevtekljjjkyevppekl 

gkittrgleivrrdwseiaketqarvleailrhgdveeawivrevteklskyevppekl 

gkittrgleivrrdwseiaketqarvleailrhgdveeavrivrevteklskyevppekl 

gkittrgleivrrdwseiaketqarvleailrhgdveeawivrevteklskyevpp gkl 

gkittrgleivrrdwseiaketqarvleailrhgdveeavrivrevteklskyevppgjgb 

gkittrgleivrrdwseiaketqarvleailrhgdveeavrivrevteklskyevppeklj 

gkittrgleivrrdwseiaketqarvleailrhgdveeavrivrevteklskyevppeklJ 
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